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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an LED display 
apparatus and manufacture thereof which has a simple 
structure and is efficiently producible. 
SOLUTION: An n-type layer 32 is coupled with a p-type 
layer 33, a part of which is removed, chip electrodes 45, 
46 are formed on the layers 32 and 33, and electrically 
insulated regions 34 are formed on the chip electrodes 
45, 46 while leaving upper spaces 134, 135, respectively, 
which are then filled with a conductive resin applied by a 
squeegee and the resin is heated to harden, thereby 
forming a conductive resin layer 44. Part of this resin 44 
is removed to form connection electrodes 155, 155 for 
equalizing the heights W2 of element contact planes 136, 
137 of all the LED elements. This allows all the LED 
elements to be mounted at once to produce an LED 
display apparatus. 
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HXtzW^^^mi^^t ^thXm^-^iXh LED 

^/^^S(c^^^^r. lO 
MCC7)L E D^^OL E Y)'}-V'M(r>m^t)''W^i>^ 

E D^^S. 

[af*3S5] mm^mm^hJLW.zii\.^x. 30 

mmmh^t ^mLttmm.Am.(Dh e 

mim 6 ] B?mBs«ft**!isf i: h xmwmm ^ m 
i\ x^-v\zi:':>xmhtM. nmrnui-mm. 
ttmflg ^i^*-r 1. 3 1 ^m.t.thmm. 5 leno l e 

#LED.5^^y:;^(7)^>y>^g^i!®±{C. 
[000 1] 

mmmthmsm^ ^wm. ^iscwled ai 

ght Emitting Diode ; Wt^^-^- K) m=f-^thjXm 
< (C L E D^a)^g(C!l^$:%1-S L E Dg^^Sfc 5Q 
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C0002] 

t^^(r>tl^hho 3(7)^>!?4'^fe(DLED^i^5:fflt^ 

^Tx(7)LED^/7^S;!)<|S!:g^*lS. LEDSS^ 
tt. ffe(7)CRT (Cathode Rajr Tube •, :f'y^ym ^W. 

^4^if<z)^^a(cit^r, «^xm{i-r4^t)*)LED^ 

l-fi^-kt < . 10 0^ >f-aJ:(7);^iS®^/T^t LTffll \ 

[ooo3]-:^-e> loo-f ^^cuTws^a^Sf 

ifth^. L E D*^a(7)fl|fii®^i:*-5 L E Dm-? 
Ji, fci:;itf5 00A(mX50 0AtmX5 0 0AimaT 

[0 0 0 4] m^(Dl5m.Z'D\<^X\t. LED^i^wmS 

-{^^^yy^^y^^f-^nxm^-^iii^o pn^-a-o 
mmmzmmm^^titz l e D^i^«. oto? p 

[0 0 0 5] 1214 (a) (il¥5feK^S(Z)LED*?x^M 

m^-r^ L E D^i^ 2 0 (dMjB. ^7f^-r^^mmx$) u . 

[114 (b) ttlll4 (a) <7)m^muA-A^-^<oM.r=. 

^mmX$>^o L E D^i^ 2 0 tt, ^ 1 ±}C nS!® 2 
*JJ:lFpS!13;t»^C(7))lS#lC^$tU nl!M2fe*tf 
pM13(7)-^;0^x^:y^>>^lCi:oTI^*$tLT> nM 
S275^^^iiLT^^-5. SajUfcnSS2±C{imM575)^ 
J^^^tU ^(7)p^3±fC{im@6;!)^^^tLTfc 

[0006] mi SttEIl 4C7)LED^-?2 Oa)'7^-V' 
4^>x^>yiCj;S^S:@ii&^Ntii®ll-e^«>. LE 
D^? 2 0 5 33 ctt;^® 6 tt. BBfeSSS 7 tc*f® 

iaS^70:<3V-Km@9i3<i:t57>'-Km6il 0 

[0 0 0 7] HI 6{iLEDmi=^2 0(7)>''?>::/l 5fc^«i: 

cfci;mM6±tC, fg>!z(7)LED^i^2 0ri:tC^«Lfe 
1^ 7 ±0* V - KmS 9 J:t;7 ^ - K€S 1 DC 
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^tizji^ xntiti^, L E 2 0 tiwmmi 7 ± 

-So 

[0008] 

mmti^fmi^^^tth^ mi 5(7)7 
amrnxmiz^si^x^mmx-^h, ttz. u^'rr^y 

[0 0 0 9] mi Q<r)}\y':n 5fe<ktfA>:/i 6 ^it 

7.^-7.mmm^if^\^KM. Ay':f\ ^^m^y 

mm-zumxtrj^w z.(m-^mmx^fj^\^t. mm 
t^m^tmrnxh^o ttc. m 6(7)led^-?2o^ 

[0 0 10] ^mo)smit. m^m^x. mm^z 

i>ZtX'&^o 
[0 0 11] 

ns^Tb^^u. m'^ij[^(7)-mnz^M(D^v:fim 

■^tlX. L E D5^^>::^t^^lC L E Dm'f'mmtm 

^Lxim-^iifzmm^^t^mmLt^^A.xmi^ 
ED^^y:;/lgU0;¥*i^<^4SJ^t>, ^^^?®<z)iS^ 

itnU^Ztt:mLtti>LEDmfmW.X&6, *^ 

^4^75^ m^o)wmMm^^)'mm^nx. m'Fm 

i?®(7)ii5$;!><^L<4o■C^^S. Z:tLlC<fcoT, LED 

m^^mmiizmL^Kfd^ij. mLOihEDm^^ 
-mbxmmx^^. ttz. ^LEDm=F<7)m^wm 

^5^S<h4i.o ^'bJC. L E D^^S^&^BKt^lt 
iS[(7)LED^^«, ^tl€n<7)gi^@S^@a^^(7) 

izit^m^to)t)mMDX\ ^^K^^mmtzt 

[0 012] ttz:^mit. mmmmoymmui. 

xit. ttmjm^(Dm''^Wmm.m.(Dm^zm.m&^^^ 
j^^ttix\^^^a)X\ wmM^mmi)-'i^mmizmM 
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izmft^ztifx^. L E D^fr^^mosmizmth 

[0 0 13] ttct^m^ts WM<7)LEDm=Flt. til 

mmmm. tmm^^z^^xmit&m^di^ m 
m<i)hEmf-m^^ix. zw^th\zm^wm(D 
mmhi^M^trj^^, 1-4*5*,. m.^(m\^\z^ 

10 tx\ 3w^(7)LEDm'F<Dm'Fim^(Dm^mL< 

[0 0 14] m^btzxim^^x^pm 
M^mm^^LtzW:. -i5(DS(D-mm^bx. m 
^mcD-mnztti^etmiat^moy^v •:fwm 

m^i.\zm=mmi(m-^tfmb\ ^s^^mmmh 
■ xmt. mi^mbx. mn(DLEDm'f-mfm-^ 
TMt. ^LEDM'FaMmm^. mmikoimi 
iz^m^^x^t^xmt 1 ^<mt-t^ l 
20 ED^7jmmo)m:mxM>h. ^miz'^^i:i. m 
(Dmnzmo) L E D^y-m^M t&xm^b tz^ 
ic. mL^w^(7)LEmi-\z^mt^o)x. m=FW^ 
mo)m^^^t^xmb\ ^mm.(DL e Dm^f-^j^m-^z 
tti'x^^o <{;oT. LEDm'f^w^m&izmmzm 
f^x^^^ocfjtv. mL(7>LEDm^t:-mbxim 
■t^ztt^x^. mmmizL e D^tTm^^m&x^ 

-So 

[0 0 15] tfz^^mm. m^w^mmmsx 
mizisi^^x. ^y:fmm±(D±m&iim<i:oizn 
30 mmm^btz^. ±3!^mizmm.(Dm^misb 
'^/vxmmwmmm-^zt^mitt^o ^^mmiz 
'^m. tmmmm^^mmmmmiz. mmm 
^m^t^<DX\ wmm^m^''bmmsizmmiz 
imx^^o ttz. mm&mmmbtz^icw^m 
mmr^(DX\ ^ ib {cm^4ife^^5i^(c-r ^ z t 

[0 0 16] mm^mmtbxm^^ 
ms^m\<\ 7.^-v\zi:->xm^bfz^. m^xm 
40 ^^mmmmmicrhzt^imttho imm 
\z^?L\t. x^-vm^^xmm!mmmmi>ziL 
X. m.oyLEDm^^-m'f-wmm^fiK t^xm 
b\.^mkmmhztt>^xth, ttz. m^jm 
^±mmtitzmmmmmi:t^ztiz^'DX. 
w^mom^mmizt^zt^^x&^o 

[0 0 17] p§mi3^rjnmM(D^m 

m^izmbtz^. ^LED^v -miy^vzfwm 
50 m^Xs ^bE^mFtmm^x. mm^vz^-t 
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m^^zt^n^^. w.mLEDm^^m^miiz-f^ 
bxmmx^. m^izLED^7jmw.^m^thzt 

[0018] 

mm^mm tmf^^^mm^^h led 
izmuxmrntho i■f0l~ll8$:ffl^^Tx le 

Dm'^bo^mmb. ne-iis^ffli^T^feoLED 
[0 019] iF^mmmcoLED^Tmmt. 

9-^^7!)^tg-efei>o ^fe(7)LED^i^(COlr>T«> 
Wfe(7)LED^^^5 0i:|^l;:tjiT-*;ctOU, *6(7)L 
ED^^■9 0t|SIC^JiT*feJ:^^. #L E D^-?(7);^g 
7ci:x.{i3 0 0/!/mX3 00AtmX3 0 0/umJi 

[0 0 2 0] (WfeL E D^f-) 111 tt. WfeL E 

;K3 l±fCGaN>'^^y7rl3 6, nSGaN13 7, 
nMGaAlNSSB. GaInN?|^34. pMG 
a A 1 NS 3 9 Bck t>*P SG a Nl 4 0 i)^ZO)miZ^ 
^ilt:ihO)X$> y > ^ttW 1 X$>ho 

[0 0 2 1] rn«igi0^(^ffii»S{l:(7)fc5b(c, 
GeiNAvyrmSS. nMGaNS3 7fcck0^n^G 
aAlNM3 8^:^i:«?)-Cn^3 2iiL, pSGaA 
1 N® 3 9 *JJ;t;pMG a NM 4 0 * ii«)-C pMS 3 

3ttho m2--mi zizis^^xmmiz. n^32 
io^xfpmm3 3iztt^xm^xmy^o)X\ mt^, 

[0 0 2 2] 112 (a) -02 (e) tt. ^tii'^xJ\ 
3 0 ^rffl^^TWfeL E D^^^5 0 ^^l-^Xgl:^ 

^yf^tmmmx^ho 02 (a) -ej*, ^^ttc-i'xA 

3 0C7)ef$(Z)^§:pM13 3^-^>b^itM3AmPiX 
nmM3 2a)iH^tXJL^y^y'trxmm. ttzit^ 

>(\^y vzfv- ^fjtExm\th:Lt\,zi:^xmm 
tz9mm3 3(D^m^^v:fwmi 3 3ii-ri.o 

zfmm 1 3 2 ±tc. $ 7 
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S4 5^i^-r§3.!;{c^o-c0BXL, ^vzfmmmi 

3 3±icPb<t-$^y^4-^^o^'y:/m®4 6 

bx. -^mm^jmMimcD^i^^^^^M^irhzt 

[0 0 2 3] 02 (b) Xit. 02 (a) ^aiy^y^ 

m\rz^^xmijm<DmmK.niiibrzmM3 A. t 
tzitnmM 3 2 p^ 3 3 tcm^m^wmth^ O 
iz. a-^-D^v-ifw&A 5±{cm^(7)M^(7)±^^rBii 3 
10 4 m.L. -/nmA 6±izFfi^ayimo)±^m 1 
3 5 mbx. n^mMA 3 m^t^o ±m^m i 

3 4 cfci;±§i5^ Pal 1 3 5 tt. 5^^:y :/^it® i 3 3 

(7)is^i&iJci 0;umi:-rs. smmgi54 3tt. ^mt 
^j^izmmi^'mmmbtz^-yt. hw^m^M^h 

^^T^ Affile WM^Lfc^lc, 

t^O)±.^^m 1 3 4 iS^Xf±3^m 1 3 5 ;0^6c}; 9 

•^7.^y^Lxn%bxmcfi>yitYj^v^y^ 

20 {CckoT. m^«eitSI54 3§:J^fi)t-r-l>. 02 (a) fcJ: 
1502 (b) (7)IgJCj;oT^ #SI*:'^xa3 0(7)-^ 
^&I^*UT. ^V^V&A 5 h^V-Zf^A 6 iim^fe 
,1^4 3 i: &J^^Lfc%(7)^^{*'i'aiyN2 9 ilf 5.0 
[0 0 2 4] 02 (c) -eti. Aga:xK=^ri^^-7.h* 
fe{±AuxjK=^rS^^-Xh4»i:(7^IH4mfli3()^ 
'j;acA2 9(7)±gI5^rBn 3 4fcj:t;±a5^FBn 3 5 IrS 

30 T^oxgtc^i?=&$fe-r3i:^'fe'5o-e, loot;- 
1 2 0t;gs-e3t5^?^fl:Lriiail&iR«^^irgsiSU/jN$ 

[0 0 2 5] .02 (d). T'{i> «^*gi^4 3±(^m 
14^fll®4 4(^)-g|JS:^'"^^r^> K:/l/- K4»i:T^3JSiJ 
LX. €^619154 3 (7)-gPI:^m^itl>. 1-4*t>*>A 

■ox. 9v':fmMA5±izm^tzmmmmMAA(7)-' 

ft^fllS4 40-g|5^m^mS5 6 i:1-^o CCT*, ^ 

40 4 5 tm'i-mM 5 5 1 &B-t)-y:-cM^aM 1 5 

btb. ^yzfn&A e tm^WM5 & t%:'^t>-\txm 

mwM 1 5 6 tth, ttz. m^wM 5 5 o>$mi(m=F 
mmmi 36 tb. m'Fmm^ eaymmi-imsi 

3 7 ttho 

[0 0 2 6] 02 (e) m #S{*'i7xA2 9(Clim 
*fei^4 3 i:g,MmM 15 5 ^^iimS 1 5 6 i: ^fSL 
btcho)^. y)V^^y^iz^':>xmn.o)LEDm=f5 0 

az^mtho ^ma. pm3 3mmthzt^£<. 
w.m&m^A 3(D-m^mm±i<zmiii-rhj;:oizww\ 

50 L XnOo 9v :/m@4 5 tt^^SS 5 5 itmz. 
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[0 0 2 7] tdim2 (b) m f-vzTwmi 32 

mEmm^ztmtu\ b^^L~ijx\ 112 
(e) ©xigT-tt. m^mms 5^^xfmf-wm5 6 

mai4 ^am^mm^ 3{cj:oma$*i«josp^0 

[0 0 2 8] m^*ei^4 3$rj^fi£-rsi:$(7)^ 
moMMW\Z'D\\X\t.. 02 (d) WA-^^'TXfCc): 

(C. MoTp^3 3^S:^5!]&|L4H^J:e>}C. 

«s B«i^Ufc.fce)tc. pS!13 3«®cktJ'>4<i:fetS[ 

[0 0 2 9] 112 (c) {C.Tx^il&<J:e)tC. 

3 10JS®;{)^65fl^^lS®l 3 6*T-(7)ft$§. 
^1 3 6a)ilf$W2 ii-r-So l^^tC^^^i^l 3 7 
(7)i^ ^ 2 T'fe^o «Stt^flg(7)^^^{i. L E 

5 0 0)W^t)m 2 tc-i!rr ^ J; 9 fciJ^L 4ttti«4 
'b^5;v^. if$W2c7){^^i,o$«^ ±10//mart 
^cj^*sz:^:;C)^M*u^^. i!|^i*'>jiA3 0(7)ff*wi 

ht)\ ^i-^n z(Dys^ ^j-ymmz^'DXMm& 
sffli^m^-rtuf^ za)\th-D^},-m^t:ixx. m^o) 

[0 0 3 0] 113 (a) ~®3 (d) ItX^V-ymM 

miz^-yxmmmimmi^t^xm^^^tmmmx^ 
Us cti{cj:oTia2 (c) oMm\mm4 4ms$. 

ti>o HIS (a) m 112 (b) (Dmii^OxJ\2 9 
i)mM7.f—i^6 6lzW^^iXi>, 133 (b) m il 

l:4g$(Z)X-r>bXM4tW3';i/-7X'5' 6 7 4^ 

ttzitmmMm4 3izm&-^-&xw.mt^o ^^f^uv 

T.-!? 6 7±0>t|iS{cm^<7)m®*t*4i: LTA gx/j<4r 
i//^-;^ h *i:<7)SmttiJfl^4 4 a 
[0 0 3 1] [113 (c) m q5^7.x-i^6 6±(D* 
«f*:'i'xA2 9;iTO$tL^*S;5MbS{Cii$W2fe'it 

litiT. mz^mxt^yt.^yi^xzfi^-h'^£i:t)''o 

6 8 ^ffll ^X. ^mtteffl§§4^i*:'>xA 
2 9±{cTOM^LT^mtimfl§l4 4 mm^o 4 
fc\ ^X7^-i/' 6 6 tTs^-i? 6 8 i:<Z)S§Si, t^t) 
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^7.=^-i>'(7)i^^W2(7)«'bog(i. Bif]l^Lfc<k9{C± 
■ 1 0/um7^^(7)||]ST-|I^^^X^o 113 (d) X-tt, ^ 
^)V^7.*J 6 7 ^#^ft•i?x/^2 'dts^hmXjXmW 

[0 0 3 2] 3C7)ck 9 {CH 2 B<i:t>*ll 3 tC^1-iSii:^& 
iCj:oTJ^fig$ttfeLED^^5 0(i. ?>:Wll4fcJ;tf 
lll5K:^-rj:-9*^i:^5. 

[0 0 3 3] |24ttLED^i^5 0(7)i^§:^-rf4^ll 

T-^u> 115 (a) mmmxm. us (b) tt^i^ 
.0 ^mt>-h%t=.wm^xm. 05 (c) i±s®3i{|ij 

;i^'bE7ijg35iIT'feS. 4^3115 (a) oMMmt. H- 

5 (b) oymwm-'&ts^^jLfd&x^h. 

[0 0 3 4] 114. (15 (a) fej:t;^ll5 (b) (Ot^-T 

tfetC^3 1(7)-M!ltC}^fi8^tlTl>T, Ig^S^ 

1 3 6*fctt^i^g^l 3 l(m^\%. i:*jJCW2-^ 
^6, S^3 l(7>f(bM«0)lg®{Ctt. 115 (c) iCg^-r 

0 [0 0 3 5] ±i&Lfcll2i3c):l5ll3(7)SSfjg:^j*(Cj;tL 

^^^1® 1 3 6t5j:t^^^g!® 1 3 ltm\:<% 
$W2-e«)5J:9 4\ gil'SSl 5 5i3cfct^^^l 

5 6 ^^-r-SL E D^? 5 0 -^J^JBg-r^^ii^^^T-^So 

li^WLED^^SOtt. ##i*:'i;x;\2 9(C* 
iL^xn'^^t\.fdmZ'9mtl>th\(Zis.':>X%^Xy.h(r) 
t^XCDL E D5g^ 5 0 OM'T-imSCDM^ 

[00 3 6] m-^LEDm^) meit. m^LEDm 

i^9 0{Cffl^^tba•&4^^*'^/xA2 3 0(7)^«ii&/T^-r 
±^*C7)j?^j>«W3-C'S^. lll(7)4^f*:'^xA3 0 

t<m<^^it. m(Dmmm^m^xm)^m^j:^). 

[0 0 3 7] 117 (a) ~I17 (e) it. ^f*:>j7xA 

2 3 0 Sffll >T#fe L E D^^ 9 0 ^SSig-r 
-rKfrSHr-SSo 07 (a) B^tfmi (b) -ett, 0 
2 (a) acfcO:02 (b) i:ll^{C##{*:'i;xA2 3 0 

) t>*^>y:/mM4 6 m^b. mmm^A 3 ^j^jkl/ 

Ztl^^my^\2 2 9tti>o 07 (c) T- 

02 (c) i8^i^m3tmmi<z:x^-i^6 8(Dm^ 
m2K.W(^Lx. mmmmm^bxm'mmmM 

AAm^th, 07 (d) i3J:tf07 (e) T-tt, 0 

2 (d) J3c):t502 (e) tmmizLx. mmmmm 
4 4(7)-^mi^bx. m^Fnm^ 5*j^t>wms5 

6 ^Ji^^t^. 4^f*'>xA2 2 9±{cm^^feiSf 4 3 

m^0L E Dm^F 9 0 ic:^>f i-r ^0 

1 [0 0 3 8] 08(i, 5S^feLED^i^9 0(7)«|ji$:^xU 
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•C33U> US (a) (iSlrSDiar'feU. 118 (b) 

mmmmM.tc¥mmx'$>i}. ma (c)ttnS!i32 

mt)'<b^rz^mr'$>ho 08 (a) urns (b) mi 

[00 3 9] i^btzmioM^ijmizjiitMi. mate 

1 3 6 fccfc XM=I-Wm 1 3 7 (7)^-tim(7)iS $ ^ W 2 10 

[0040] ^feLED^^) MfeLED^^iCO^^ 
X\myrsLt^^^ti\ my^Lfztm. WfeLED^i^S 
0*fett#feLED^^-9 0^|^0Mii^&^-r^. 

^it. WfeLED^^5 0*>ckU^*feLED^i^9 0(7) 

[0 0 4 1] (LEDSiF(7)^^ C:(7)<fc9 {C^^tl 
fc*feLED^i^5 0, #feLED^i^9 0fcJ:U^ 
L E D^-f =&OTK;/T>-r J; e) (c^SLT:^^- L E 

[0 0 4 2] S9{iWfeLED|g^5 0*Jj:t5?^feLE 

9 0 timmbtzmB^^^irmmmmx^^. 2^ 

IIM^^.(7)LED*^gMi:4'Sa5:&{*^ I119(7)9*)(7) 
iSiaSV 7 i:. @a^7 7(7)±lCj{^f!£$tlTOSiS 
9~iEI^8 2 i:. Bai7 9fcJ:t«S8 0{C^^ 
tlSLED^^SOi:. @^8 lfcJ:t«|8 2{C^ 30 

•^J7 5(CckoT, LED^-f 5 0fej:t;LED^-?9 0 
2 ±k; L E D^^ 5 0 fc^J; O'L E D^i^ 9 0 ^J^tfeUfe 

mm\jxm^-th. 

[ 0 0 4 3 ] TM 7 2 (i, A 1 4' ii'T-JOX L T¥m4-« 

wm^Xj. immo)\L-9(mm^-^-tho ±^7 3 4o 

tt. l^«ltC¥?l4'ffaB$:*U, L E D^i^ 5 0 feJ:tJ^. 
L E D^i^ 9 0 tCS^-r SffEffitCt^ffiM 7 4 Tb^W" 

tbtiro^. M®W7 4{iS/UIl>5A-4if<7)i5i^^ 

(mm.ti'^m. if^JilSci 0/um~i[l O Oium^ 
Z:(7)^^*^ 7 4 tt. M^(7)L E D^^C7)i?^C7) 
«^og;i^±l 0^^mgg•efe■5.4e^ 

[0 0 4 4] Z(r>^r>\zm. ^&(7)LED^TOf^l:i? 
*W2 IrWLTSJU, 5^^{c^^fWB42«c(7)M{cj* 
KiZtXs W^^ZEMXth, i^fe(^LED3gi^lCpU 
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':>xmmx\ t^xo)LEDm=F^^izs^X'^ 

[0 0 4 5] O^iCs m^tmiTJ ±X(7)^^<DLED 

[0 0 4 6] mioit^LEDm'^com.mmyntL 
ED^^.mom^¥mmx$>^. imm&LEDm 

^50. l|@(7)#feLED^^9 0fecfct>*Ha(Z)^feL 

E Dm^F 1 0 0 tt, 1 momTrmm 9 5 ^:p«K-r-5. 3 
ti'o3m(0LEDm=FitLmizmm^tix. ^en^eix 

f6:&{i^ij>!?«saii 9 1. gflis 9 2 B^msmQ 3 

;i(^ci:e)4^ig[(7)^^sm9 530\ m^mii 
7 ±{cv h u ^yt.^Kmmti^> m 9 (T^iai s 

0fcJ;OT^8 2(ih%(caaS9 4{cffi^U 1119(7)@e 
1^7 9fecktJM8 lttm-ftiBe|g9 l~ga^9 30) 
\^tti^'izmti>ha)X$>^o 

[0 0 4 7] 01 1 mm(7)mmm9 boymm^m 

^^^^t^^mX$>ho LED^-f 5 0, LED^^9 

0 fecfclFL E D^^ 1 0 0 (7)^ n-?tl(7)i3 V- KSMtt 

^ji(7)s^ 9 4 icgM^n, 7>' - \>'mm.itm(Dmm 

9 1, g^9 2il3<fcOTS9 3{C^$tlS. Z(D^O 
{C, l{i(7)*5^B^9 5F*i{CS3l^T, #LEDIgi=-0- 

[0 0 4 8] I112tt, LEDg^^gtt2 0 0(7)*/^^® 

^^tw^mmx$>i>o mi 2i4'<7)-hi^^ap{ciffl 
9 5 mss.-^ti. ik^X'ii^ h u ^>^^^tc 3 

2X16 (D^yjkmm^W^n^, 
[0 0 4 9] B113tt, LED«^xSfi2 0 0(7)1t^ 

min±o)m^zm.^ti>2y3i^x&io xiji^izs 
xt^{c@e?i]$tii>. x:^[SicM.s^ 1 no)0.yfmm 951^ 

CD L E D^i^W:^ y - KMSti, t^"^ X:^f[pi{C}g 

1 *(7)g3f«9 4 tc^^tu Y:^fR^{cM^> 1 ^KTmm 

^ 9 5 f^(Z)L E D^i^OTy - KIIM(i-r^T Y:^[Si(C 
Mt;-g>3*c7)iai|9 1, SEIS9 2fcJ:t?@3fe|9 3{C^n 

[0 0 5 01 *|||i©^^r-(i, #*JJ:t^3fe(7) 
LED3g^*^^fi£U, :^7-^x$:ffe)LED^^a 

T'{±4h^<, 2fe(7)LED^i^X)^6^)c6LED^^ 
'^mxh^<. mfe(7)fe(7)-efeJ;v^o 2fe*fc}i3fe(7) 
LED^/T^gm mfeCO%*(Z){Cit-^T, #LED^ 
^(7)*J^Gf^^'5l^{CM4U, ^^(7)i?**;M4SCil7t)» 

[0 0 5 1] ttz. mio)^{ii'yjij\3oxitiMm 



n 



(7) 
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T^tb. ll6(7)4^(*:'i7xA2 3 0T'{itlifSOT3^1i 

[0 0 5 2} ^ i^fc, jMbm^mmi^cDL e d 

i)LED^^i:4'^. ttz. GaAlAs/GaA 10 
1 As tthL^&^m.t^LEDm'Ftfd:^, tciE 
U GaAl As/GaAlAsi:bfc^&^aSy, L 

E D^i^(7) p ®e 3 3 / n MS 3 2 (7)|I(I<5: 1--g>o 

[0 0 5 3] LTi^L^ 3Wcpi^t;(7)m4K, mm_ 

^M^brz^(D^£EX':^tHi^l.\ 
[0 0 5 4] 

EDm^(m'f-wmo)m^f3^t^x^b<fdii). -m 20 

[0 0 5 5] *fc*||0JtJ;ti«, t^3^fe:^>!?tC^^T 
^fe(7)^4»-S3«l^<Z)LED3|l^^;&Wfi!c;^5n. LED 

S3i:r% 3S^(7)LED^^0^^^ffi(Z)i«^«:Ji? 

[HI] »feLED^^5 0{CfflOf)n-5#^'>xA 30 
3 0©M«ii&^^■r8lTffil2IT•fe•S.. 
[112] ^iiiO3L;\3 0im^XLEDm^5 0m 

m3] -ymmx^rnmmm^-r&jLm 

[04] LED^i^5 0(7^^IIlT'^f,, 

[(15] 115 (a) liLEDmi-5 0(mii^^:^^tmm 

mxi><'). 05 (b) m'f-wm^ibM.tc¥mmx'& 

115 (c) (^:^3 lM;:)^'i£fclgffillT'fe^o 
(116] 5^feLED^i^9 0iCffllM3tl§4^<*:'>xA 40 



2 3 0(7)l:iig&^-rE6frffillT-fe-S>. 
[117] if£««i:'i7xA2 3 0^ffll^TLED^i^9 0Sr 

[118] [18(i*feLED^^9 0(7):gii=|:^LTfc 

US (a) mmmx^^}. us (b) (i^^ms 

»6I,7t¥®[ST'fe.'A 118 (c) {in^3 2ill;5^ 

[119] WfeLEDIIi^5 0feJ:t5^5^feLED9g^^.9 0 
^&^gLfc^t^$:^t8ffffillT'feSo 

[HI 0] gag^7 7±x(DLEDm^0mmm^ 
Tntw-mmxsb^o 

mil] immm$^9 5m!mm^^nitm^ 

llT'fe^. 

[H 1 2 ] L E um^S. 2 0 0 (D^^M^^irW-Mm 

(HI 3] LEDg,T^a2 0 0(D»^mm9 5n^Xf 

[1114] 1114 (a) ltm^m<r>LEDm^2 0(D 
mi^t:7jktW-mmx&^). mo (b) {±llfr®BI-e& 

[1115] LED^^20<^'7>f-\'3K>-?-<:/y{CJ;-& 

^g^ii$:/TN-rKff®llT-fe-g>. 
[016] LEDm^2 0(7)Ay-:fibB^W\y':fi 

(fg^wKB^ 

3 1 it77"fTg|« 
3 2 nS!l 

3 3 pS!S 

43 mmim 

4 4 

5 0, 9 0, 1 00 LED^^ 

6 8 

77 mmi 

79~81, 92~94 
1 3 2, 1 33 ^VZf^m 
1 3 4, 1 3 5 ^SS^PbI 
1 3 6, 1 3 7 ^-f^M® 

1 55, 1 56 mm. 

W2 5g^^g!®a)Sf^ 



